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Abstract

The soybean and corn strip intercropping model has been vigorously promoted in hilly and moun-
tainous areas of our country. However, at present, there are few studies on small combine harvest-
ers suitable for this terrain. The main focus is on the modification of rice and wheat combine har-
vesters, which can basically meet the requirements of soybean harvesting, but the rate of soybean
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damage during harvesting is high. Most of the existing small soybean harvesters have spiral convey-
ors for grain transportation, which causes more damage to soybeans. To address this issue, this
study considers the physical properties of soybeans and applies bucket elevators to the grain trans-
portation device of soybean harvesters to achieve a low-damage working effect in soybean trans-
portation. According to the characteristics of soybean materials and the operation requirements of
the 4LZD-2 type soybean combine harvester, the lift is designed to adopt a forward feeding centrif-
ugal discharge. Through theoretical research, the key components of the transporter were de-
signed. The hopper was initially selected as a deep hopper type, and the parameters of the bucket-
type grain transporter were optimized through simulation. The simulation results show that the
hopper Angle is negatively correlated with the crushing rate, and the selected hopper Angle is 50°.
The distance between the front eave of the hopper and the feed profile line of the casing has a rela-
tively low influence on the force of material feeding. However, the conveying efficiency is the best
when the distance is less than the minimum size of the material. The selected distance is 4 mm.
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Figure 1. Soybean harvester bucket elevator stand structure diagram
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Figure 2. Forward feeding diagram
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Figure 3. Centrifugal discharge
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Figure 4. Material sliding surface curve
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Figure 5. Material free surface diagram after hopper rotation
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Figure 8. Material force analysis diagram at different spacings
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Figure 9. 3D simplified model of bucket elevator for soybean harvester
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Figure 11. Material force diagram at the same time at different spacings during the loading process
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